a2 United States Patent

US009642243B2

(10) Patent No.: US 9,642,243 B2

Sebastian et al. 45) Date of Patent: May 2, 2017
(54) FLEXIBLE TOUCH SENSOR WITH FINE (56) References Cited
PITCH INTERCONNECT
U.S. PATENT DOCUMENTS
(71)  Applicant: 3M INNOVATIVE PROPERTIES 3448008 A 6/1969 Gaines
COMPANY, St. Paul, MN (US) 3469982 A 9/1969 Celeste
3,526,504 A 9/1970 Celeste
(72) Inventors: Muthu Sebastian, Singapore (SG); igg;,gg ﬁ %; }g;g %’Iaclachlan
- : . , 733, vans
Dominic M. Travasso, Singapore (SG); 5386219 A 11995 Greanias
Nancy S. Lennhoﬁ, North Andover, 5,432,671 A 7/1995 Allavena
MA (US); Steven T. Swartz, Pepperell, 5,648,642 A 7/1997 Miller
MA (US) 5,840,402 A * 11/1998 Roberts ................ HOSK 1/0287
174/250
. . 6,545,744 B2 4/2003 Zemel
(73) Assignee: 3M INNOVATIVE PROPERTIES 6759181 B2  7/2004 Hanson
COMPANY, St. Paul, MN (US) 7,081,888 B2 7/2006 Cok et al.
7,351,519 B2 4/2008 Cowan
(*) Notice: Subject to any disclaimer, the term of this 7,439,962 B2 10;2008 Reynolds
: : 7,450,296 B2  11/2008 Jang
patent is extended or adjusted under 35 7663607 B2 2/2010 Hotelling
U.S.C. 154(b) by 276 days. 8,847,392 B2 9/2014 Endo et al.
2002/0117672 Al 8/2002 Chu
(21) Appl. No.: 14/240,815 2003/0094663 Al 5/2003 Sato
2005/0083307 Al 4/2005 Aufderheide
Tead- 2007/0134837 Al 6/2007 Sato
(22) PCT Filed: - Sep. 27, 2012 2000/0096759 Al 4/2009 Nishiwaki
2009/0273570 Al 112009 Degner
(86) PCT No.: PCT/US2012/057415 2010/0102027 Al*  4/2010 Liu ..occooovvenrenrnnnnnnn, GOGF 3/044
216/13
§ 371 (e)(1), 2010/0300773 Al  12/2010 Cordeiro
(2) Date: Feb. 25, 2014 2011/0139516 Al 6/2011 Nirmal et al.
2011/0151215 Al 6/2011 Kobayashi
(87) PCT Pub. No.: W02013/049267 2014/0124477 Al 5/2014 Sebastian
PCT Pub. Date: Apr. 4, 2013 FOREIGN PATENT DOCUMENTS
(65) Prior Publication Data CN 102096535 6/2011
Jp 2011-054208 3/2011
US 2014/0299365 Al Oct. 9, 2014 Ip 2011-129165 6/2011
Jp 2011-164886 8/2011
Jp 2011-164887 8/2011
Related U.S. Application Data
OTHER PUBLICATIONS
(60) Provisional application No. 61/541,563, filed on Sep.
30, 2011. International Search Report for PCT Application No. PCT/US2010/
057415 Mailed on Mar. 4, 2013, 3 pages.
(51) Imt.CL " .
GO3C 5/58 (2006.01) cited by examiner
HO5K 1/02 (2006.01) Primary Examiner — Daborah Chacko Davis
GO6F 3/044 (2006.01) (74) Attorney, Agent, or Firm — Clifton F. Richardson;
HO5K 3/06 (2006.01) Johannes P. M. Kusters
HO5K 1/09 (2006.01) (57) ABSTRACT
(52) US. ClL An article includes a multilayer structure, such as, e.g., a
CPC ........... HO5K 1/0274 (2013.01); GO6F 3/044 touch sensor, having two opposing sides and comprising a
(2013.01); HOSK 3/06 (2013.01); HOSK 1/09 central polymeric UV transparent substrate, a transparent
(2013.01); HOSK 2201/0302 (2013.01); HOSK conductive layer on each of the two major opposing surfaces
2201/032 (2013.01) of the polymeric substrate, a metallic conductive layer on
(58) Field of Classification Search each transparent conductive layer, and a patterned photoim-

USPC ot 430/318, 316, 394
See application file for complete search history.

aging mask on each metallic conductive layer.

12 Claims, 15 Drawing Sheets



